Immunohistochemistry.
Eight to ten week old female mice were sacrificed with CO2 overdose and the jejunum was fixed with 4% paraformaldehyde (PFA) for 30 minutes at room temperature after which the muscularis was peeled from the mucosa. Intestinal tissue from patients was immediately transferred to Krebs' solution in the operation room. The mucosa and submucosa were removed and the muscularis externa was fixed overnight with 4% PFA at 4ºC.
Both murine and human tissues were blocked with 1% bovine serum albumin (BSA), subsequently incubated overnight with primary antibodies followed by incubation with the appropriate secondary antibody dissolved in 1% BSA + 0.3% Triton X-100. Images were collected under Zeiss LSM880 multiphoton microscope. The following primary antibodies were used: Goat anti-choline acetyltransferase (ChAT; 1:500; Millipore), rat anti-F4/80 (1:500; Biolegend), mouse anti-CD68 (1:500; Biolegend), rabbit anti-α7 nicotinic acetylcholine receptor (human α7nAChR (905 OD1014) and mouse α7nAChR (768 OD1883); 1:1000, kindly provided by C. Gotti of CNR, Institute of Neuroscience, Milano, Italy). The following secondary antibodies were used (all from Jackson ImmunoResearch; 1:800): Alexa Fluor 488-conjugated donkey anti-goat antibody, Cy5-conjugated donkey anti-rat antibody, Cy3-conjugated donkey anti-rabbit antibody and Cy5 conjugated donkey anti-mouse antibody.
Cell culture experiments.

Isolation of lamina propria and muscularis macrophages.
After enzymatic digestion of the jejunal muscularis 1 and lamina propria 2 as previously described, the cell suspension was stained using the following surface markers: CD45 (104; 
Isolation of bone-marrow derived macrophages.
Bone marrow cell suspensions were isolated by flushing femurs 8-to 10-week old female wild type mice with RPMI1640 (Lonza) containing 10% FBS (Gibco) and 1% Pen/Strep (Sigma-Aldrich). The cell suspension was passed through a 70-µm nylon filter and washed twice with RPMI medium. To obtain the bone-marrow-derived macrophages (BMDM), the bone marrow cells were seeded at 10 6 cells/ml and cultured for 9 days in DMEM medium (Lonza) containing 10% FBS (Biowest), 100 µg/ml penicillin (Lonza), 100 µg/ml streptomycin (Lonza), 1% L-glutamine (Lonza), 50 µM β-mercaptoethanol (Gibco) and 20% L929 medium.
Intracellular Ca 2+ imaging of Wnt.1 GCaMP3 positive enteric neurons.
The enteric nervous system of Wnt.1 GCaMP3 mice (8-10 week old; female) was imaged ex vivo in mucosa-free murine small intestine preparations as previously described 3 . During imaging, tissue was subjected 3 consecutive times to electrical field stimulation (1, 5 and 20 Hz, pulse width: 1 ms, current: 20 mA) for 10 seconds and 2 minutes apart, using a custom designed electrode (Cibertec). Image analysis was performed using custom-written macros in IGOR PRO (Wavemetrics) as previously described 3 Intracellular Ca 2+ imaging of muscularis externa resident macrophages.
GFP-labeled intestinal resident mMφ from CX3CR1 GFP/+ mice (8-10 week old; female)
were imaged ex vivo in mucosa-free murine small intestine preparations as previously Protein expression of α7nAChR in muscularis macrophages.
Protein extraction was obtained using 300,000 mMφ and 150,000 muscularis CD45 + immune cells from wild type animals (8-10 week old; female) and 200,000 mMφ and 100,000 muscularis CD45 + immune cells from α7nAChR KO (8-10 week old; female) animals diluted in 200 µl 2% Triton X-100, solution with 50 mM Tris HCl (pH 7), 120 mM NaCl, 5 mM MgCl2, 2.5 mM CaCl2, 2 mM PMSF and 10 µg/ml of each of the following protease inhibitors:
leupeptin, bestatin, pepstatin A and aprotinin. Mouse brains without cerebellum were included as a positive control. Brain lysates were obtained in 10 ml of 2% Triton X-100, solution with µg/ml of proteases inhibitors. α7nAChR subunits were purified using α-bungarotoxin as previously described. 4 The presence of α7nAChR subunits in α-Bgtx-purified nAChR were analyzed via Western blotting. The rabbit α7nAChR (768OD1883) antibody (kindly provided by C. Gotti of CNR, Institute of Neuroscience, Milano, Italy) was used.
Preclinical model of POI
Measurement of gastrointestinal transit.
As previously described 5 , mice were gavaged with a liquid non-absorbable FITClabeled dextran (70,000 Da; Invitrogen) 22.5 hours postoperatively to determine gastrointestinal transit. After 1.5 hours, animals were sacrificed and the contents of stomach, small bowel (divided into 10 segments of equal length), caecum and colon (3 segments of equal length) were collected. The amount of FITC was quantified in each bowel segment using a spectrofluorimeter. The distribution of the fluorescent dextran along the gastrointestinal tract was calculated using the geometric center (GC) formula 5 .
Quantification of leukocyte accumulation at the intestinal muscularis.
Influx of MPO positive cells to the jejunal muscularis tissue was assessed as previously described 1, 6 . Whole mounts of ethanol-fixed jejunal muscularis were prepared and stained for MPO activity as previously described 1, 6 .
RNA extraction and inflammatory gene expression.
Total RNA was extracted from the jejunal muscularis externa using RNeasy Mini Kit (Qiagen). The cDNA amplification and quantification were performed identical as for cell culture experiments. The primers used are listed in supplementary materials (Supplementary Table 3 ).
Randomized-controlled clinical pilot study
Abdominal vagus nerve stimulation
The anterior and posterior vagus nerve was dissected free from the esophagus just distally from diaphragmatic hiatus and two cardiac pacing wires (Streamline, model 6494, Medtronic) were placed on each branch at a distance of 1 cm from each other. The other end of the wires was connected to the external stimulator (Inomed). The anterior and posterior vagus nerve were stimulated at the beginning and the end of the surgery with 20 Hz, 1 ms and 2.5 mA during 2 min. In our previous study, these stimulation parameters were shown to induce antiinflammatory effects in LPS-stimulated whole blood.
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Evaluation of the local anti-inflammatory effect.
Two consecutive full thickness biopsies of the distal duodenum were collected to assess the degree of inflammation via gene expression. The first specimen was collected at the beginning of the procedure when the intestine was still unhandled. The second tissue specimen, exposed to the usual handling during surgery, was collected 2 hours later. Following removal of the mucosa, both specimens were partitioned, put in RNA later (Qiagen) and stored at -80˚C until further analysis. The RNA extraction, cDNA amplification and quantification were performed identical as in the animal experiments described above. The primers used are listed in supplementary materials (Supplementary Table 4 ). The expression levels of the genes of interest were normalized to the expression levels of the reference gene c1orf43.
Evaluation of the systemic anti-inflammatory effect.
Blood samples were collected in serum-separating (SST) tubes (both from BD Vacutainer) prior to the induction of general anesthesia; and exactly 2 hours and 1 and 2 days after the end of the surgical procedure. Cytokine levels (IL6, IL8 and TNFα) were determined using the V-Plex human Pro-inflammatory panel (Meso Scale Discovery; MSD). The data were analyzed with the Discovery Workbench 4.0 software (MSD).
In order to exclude a direct effect of prucalopride on whole blood, heparinized blood (BD Vacutainer) was collected from 8 healthy volunteers with a mean age of 30 ± 4 yrs. Prior to the 4 hour LPS stimulation, whole blood was pretreated with prucalopride (0.015, 0.15 and 1.5 µM in 0.1% DMSO) for 1 hour at 37˚C on a rocking platform after which LPS (1 ng/ml) was added. Cytokine levels (IL6, IL8 and TNFα) were determined using the V-Plex human Proinflammatory panel (Meso Scale Discovery; MSD). The data was analyzed with the Discovery 
